The use of electricity on Missouri farms by Parks, Ralph R. (Ralph Rex), 1902-1993.
UNIVERSITY OF MISSOURI COLLEGE OF AGRICULTURE 
AGRICULTURAL EXPERIMENT STATION 
BULLETIN 268 
The Use of Electricity on 
Missouri Farms 
COLUMBIA, MISSOURI 
FEBRUARY, 1929 
ACKNOWLEDGMENT 
The Missouri Project on Rural Electrification gratefully acknowl-
edges the assistance of its Test Farm cooperators and the following 
Service Company representatives who helped in securing the data 
published herein: 
J. J. Borger 
George Bray 
W. R. Burton 
W. Earl Dye 
P. C. Ekerine 
E. L. Jones 
A. H. Lattimer 
O. T. Lewis 
T. W. Long 
E. T. Manley 
DEFINITIONS 
C. H. Porter 
Henry Reeves 
Abe Vogle 
Volt. A volt is the unit of electrical pressure which causes electric 
current to flow. 
Ampere. An ampere is the unit of rate of flow of an electric current 
(coulomb per second). . 
Watt:· A watt is the unit of electrical power, 746 watts being equivalent 
to 1 horse-power. 
Kilowatt. A kilowatt is equal to 1000 watts. 
Kilowatt-hour. (KwH) A kilowatt-hour is the common unit of electrical 
energy. If an appliance requiring one kilowatt of power is operated 
for an hour, one kilowatt-hour of energy will be used. 
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FOREWORD 
The Missouri Committee on the Relation of Electricity to Agricul-
ture was organized in January, 1927, as a part of a national movement to 
investigate the possible uses of electricity in agriculture. This committee 
was composed of representatives of farm organizations, of equipment 
manufacturers, of electric utility companies, and of the Missouri College 
of Agriculture. An executive committee of five members was selected 
to direct the work of the committee and to formulate a program of study 
and investigation for the rural electrical problems of Missouri. 
It was first intended to confine the studies to a test line where 
practical farm problems could be worked out under average Missouri 
conditions. It was finally decided, however, to conduct tests on some 
rather widely separated individual farms at different points in the state. 
This procedure was considered to have a special advantage in that it 
offered opportunity to study different types of farms and farm operations. 
Records were kept and comparisons were made of power problems on 
the different farms. 
MISSOURI TEST FARMS 
Missouri Test Farms were selected on the basis of their present and 
probable future use of electricity. An effort was made to select represen-
tative rather than exceptional farms. 
Most of the farms were receiving service from central station power 
lines. On these farms new equipment was installed and studied in 
places where it was thought likely to prove practical. Extreme care was 
taken to increase the farm electrical load in a natural way and to avoid 
securing information on a theoretical basis of farm use and consumption. 
For many years, service from central station power lines will not be 
available to every Missouri farm. Individual plants will play an impor-
tant part in bringing modern conveniences to those farms so situated 
that electric lines cannot be built to them economically. In supple-
menting the work done by the Missouri Agricultural Experiment Station 
on individual farm lighting systems* farms using individual plants were 
selected, meters were installed for measuring the quantity of electricity 
used, and records were kept on the fuel used and service secured from 
the systems. 
*Missouri Agricultural Experiment Station Bulletin 243. 
THE USE OF ELECTRICITY ON 
MISSOURI FARMS 
R. R. PARKS 
T he farm woman is more and more depending on power con ven-
iences to eli mina te unneces ary drudgery in connection with her house-
work. "Lu xuries of yesterda y are necess ities of today". T oo, the farmer 
is more a nd more depending on power machinery to eli mina te expensive 
m .: n la bor and to redu ce opera ting cost to a minimum . There is a great 
poss ibility for the use of elec tri city on the farm , now. With the ad v nt 
of prac ti cal e lectric power for fi eld work the possibility wi ll he greater . 
BATTERY CHARGERS AND RADIOS 
Radios bring a great am unt of sati sfaction to fa t'm life. Through 
the radio the fa rm er can keep po ted on ma rkets, news events, and 
weather forecas ts whi ch he otherwi se would receive late, if at a ll . 
]:'jg, I.- A radio o n Fnrm 2 besid es furn is hing entertainm ent, is ulcd for receivi ng market 
reports ll nd wea th er forecasts . 
T he radio battery on Farm 2 receives a regu lar week ly charge. The 
length of time necessary to charge the battery varies from 7 to 9 hours. 
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Key: . i General Information 
X-Yes I-Iced 
C-Coal a-:-oil ------ - -
D-Dairy S-Stove c Number of: Ec-Electric St-Steam Q) aJ ------------
G--Gasoline W-Wind- U) ..c No. ... 
..b ::I u H-Hand mill Q) 0 g Type Acres ,.c "s ::r: s ~ U) ~ ~ S Post of u 01 .., 0 In :B ~ 0 ::I Office ~ c c 0 0 Farming Farm 0 <Il .., .., Z .- Q) ... 0 C 01 rJ) ., 
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-------------
N. H. 'Shepard ______ 1 Columbia _____ 5 9 X X X X Dairy _____________ 246 X X 40 30 6 J. E. Bedford ____ _ --- 2 Columbia _____ 3 5 Dairy & Poultry ___ 80 X 11 400 3 
W. W. Riggst _____ ':: 3 Columbia _____ 3 7 X X GeneraL __________ 200 X 3 200 40 7 
Ed Clenin t-~------- 6 CaliforniL ____ 4 4 Dairy _____________ 70 X 24 150 3 H, F. Wehrs ________ 7 Concordia _____ 4 6 X X X X GeneraL __________ 130 X 13 300 40 6 
H. W. Bechtold _____ 8 Boonville ______ 8 7 X X Dairy _____________ 125 X' 25 60 6 2 
Aubrey Fellows ____ ~_ 9 Salisbury ______ 4 7 X X X X Stock & Poultry 160 X X 3 500 220 5 
C.· D. Heinlen _______ 10 Mexico _______ 4 5 Dairy _____________ 120 X 30 100 4 II: A. Or!. __________ 11 Mt. Leonard ___ 3 7 X X X X Stock _____________ 449 X 6 70 100 400 9 
L. A. Ransburger. ___ 12 Mt. Leonard ___ 2 5 X X X X Stdck ____ ~ ________ 138 X 6 100 62 85 4 
A. Ransburger _______ 13 Mt. Leonard ___ 2 7 X X X X GeneraL __________ 160 X 3 50 80 50 3 
H. Nierman ______ .~~_ 15 ConcordiL ___ _ 9 6 X X X Dairy _____________ 240 X 20 400 40 8 
M. F."DuvaIL ___ ""'~ _ 21 Clarksville _____ 3 5 Dairy _____________ 100 X X 15 15 6 
P; P. Palmer. _______ 22 Ethlyn ________ 6 6 GeneraL __________ 160 X 15 750 10 6 
R. E. Brown __ ~_c ___ 23 Ethlyn _____ " __ 8 6 GeneraL __________ 240 X 12 150 4 £. P. Finck _________ 24 St. Charles ____ 5 6 X Dairy & Poultry _ __ 40 X 17 700 2 
Wm.Nolle __________ 27' St. Charles ____ 3 5 X X X X Grain ______ _______ 125 X X 3 300 6 4 
Dave J?eterein ____ ' ___ 28 Hematite ______ 11 8 X X Dairy __________ ___ 188 X 21 100 40 7 
H. S. LeCompte _____ 34 Springfield ____ 5 7 X X X X Dairy _____________ 100 X 25 250 4 
W. B. French ___ ---- 39 Springfield _____ 3 7 X X X X Dairy _____________ 160 X 50 60 10 7 
Key: 
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N. H. Shepard _______ _ 
J. E. Bedford ________ _ 
W. W. Riggst _______ _ 
Ed Clenint __________ _ 
H. F. Wehrs _________ _ 
H. W. Bechtold ______ _ 
Aubrey Fellow-s ______ _ 
C. D. Heinlein _______ _ 
H. A. Orr ___________ _ 
L. A. RassburgeL ___ _ 
A. Ransburger _______ _ 
H. Nierman _________ _ 
M. F. DuvalL _______ _ 
P. P. PalmeL _______ _ 
R. E. Brown ________ _ 
E. P. Finck _________ _ 
Wm. Nolle __________ _ 
Dave P~terein _______ _ 
H. S.LeCompte _____ _ 
W. B. French _______ _ 
1 Columbia ______ _ 
2 Columbia ______ _ 
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Over a period of twel ve mon ths the average energy used per mon th in 
charging t hi s battery was 3.6 kilowatt-hours, the maximum being 7 
kilowatt-hours and the minimum being :2 kilowatt-hours. 
Alternating current receiving sets are becoming more popular than 
battery operated radios because they require less attention and care. 
This fact will cause them to he operated over longer hours than will the 
direct current rad ios. 
BOTTLE WASHERS 
E lectric bottle washers an be made by fasten i ng a hottle bru sh to 
the shaft of a ;1-horse power motor. The motor should he protected 
from th e water spray by a metal shield through whi ch the shaft can ex-
tend. Another type of bottle washer which is n t subj ect to so mu ch 
bearing strain on the motor can be made by belting the motor to a brush 
whi h has its own shaft and oearings. 
Fi g. 2.-A n electric bott le: waa her nnd wnter healer speed 
up the work o n Farm 39. A 3 Kw imm ersion hea ter i. used in a 
bu ilt-up tub. 
On Farm 10 there is a washer of the first type mentioned . Approxi-
matel y 300 bottles are washed per day. Since April, 1928, this washer 
has consumed an average of 4 kilowatt-hours of electricity a month. 
About once each year the bearings on this motor have to I e renewed at a 
co t of ~1 each time. 
On Farm 9 there is a washer of the second type mentioned. Approxi-
mately 175 bottles are washed per day, usi ng a ;i-horse power motor. 
Since June, 1928, this washer has consumed an average of 1.4 kilowatt-
hours of electricity a month. This motor is belted to the brush so that 
its speed is approximately 800 revolutions per minute. 
THE USE OF ELECTRICITY ON THE FARM 9 
On Farm 39 there is a washer with the brush fastened to the shaft 
of the motor, similar to the one on Farm 10. Approximately 312 bottles 
are washed per day. In two years of service no trouble has been experi-
enced with the bearings in the motor. 
CHICK BROODERS 
Electricity for chick brooding is desirable because it is clean and 
requires very little attention on the part of the operator. However 
convenient a source of heat energy electricity might seem for the poultry-
man, interruptions in electric service for the poultry farm might cost 
the operator much loss in baby chicks and eggs. 
On Farm 28 a comparative test of an electric brooder and an oil 
brooder was made. The results of this test are given in Table 1. This is 
TABLE I.-COST STUDIES OF OPERATING OIL AND ELECTRIC BROODERS FARM 28 
Chick capacity ___________ _ 
Type CJf house used _______ _ 
Date of starting __________ _ 
Number of chicks started __ 
Health of starting birds ___ _ 
Date birds were turned out_ 
Number of brooding days __ 
Percentage of mortality ___ _ 
Cost of operation ________ _ 
Energy cost per chick _____ _ 
Electric Brooder 
500 
Missouri 10 x 12 
March 9, 1928 
400 
"poor" 
May 8,1928 
60 
16.7% 
342 KwH at 3c-$10.26 
3.1c 
Oil Brqoder 
500 
Missouri 10 x 12 
March 21, 1928 
290 
"healthy" 
May 20, 1928 
60 
1.7% 
90 Gal. Ker. at 12c-$10.80 
3.8c 
what the operator sa.id about his kerosene brooder: "Not very convenient, 
needs good ventilation through the roof to keep down bad odors, difficult 
to care for and keep burning." Of the electric brooder he said. "In my 
opinion the operation of the electric brooder was perfect. It held a 
constant temperature and required no attention at all. The cost was very 
reasonable and I would like to recommend it to any poultry raiser." 
CREAM SEPARATORS 
One of the small jobs of the dairy farm, yet a big job for the one who 
"turns the crank", is cream separating. Driving a cream separator in 
most cases can be done with a x: H. P. motor mounted either on the 
separator or on a portable stand. Mounting on the separator is to be 
preferred because of belt troubles that arise when attempting to use small 
portable motors on stands. 
Farm 2 sells cream to a local dairy. All of the milk from 12 cows is 
separated. The electricity used for separating this milk has averaged 
0.41 kilowatt-hours per 1000 pounds. 
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On Farm 3-1: t he excess mi lk from a retail dairy route is separated. 
On this farm the electricity ll sed for separating the milk has averaged 
0.39 kilowatt-hours per 1000 pounds. 
Fig. 3.-A motor driven crea m .epara tor used on F arm 2. Al IOc 
• KwH it COli. I ... th.n ~c a day lO .epar.te 14 g. lI on. o f milk. 
DISH WASHERS 
One of the disagreeable tasks of house keeping is dish washing. The 
Missouri farm woman spends approximately one hour a day every day 
washing dishes whi ch a machine could wash. 
Since September, 1928, a dish washer made by the Friedley-Vos-
hardt Company has been llsed in the kitchen of Farm 11. This washer 
is 19)1 inches in diameter and 21 inches high. It sits at one end of the 
THE SE Ol' li LECTfHCLTY ON THE F ARM 
TAnLE 2.-ENERGY USED FOR SE I'ARATfNO MIL K .- FARM 2. 
1927-28 
Sep t. 
Oct. 
Nov. 
Dec. 
J a n. 
Feb. 
Mar. 
April 
May 
Jun e 
.Jul y 
Aug. 
Total 
Pou nd s of milk se pa rated 
4704-
J'J9X 
3J05 
3(, 13 
39H7 
39 1H 
3535 
3130 
42(,0 
5302 
6005 
7084 
53814-
Kilowatt- hours used 
I . H 
1.2 
1.5 
I . 5 
1. 7 
1.4 
1. 5 
1.2 
1.3 
2.3 
2.6 
4.0 
22.0 
Ene l·gy used per 1000 pounds of mi lk separated, OAl Kw H. 
11 
kitchen si nk so that the drain is over the sin k drain. It has a rubber 
hose that attaches to the hot water fau cet and carries water to the washer 
Fig. ·"'- An electric di.h \Vuher Inyu much time and work. on Far m II. 
The hOle i. attnched for running hot WaLer into the bowl of the was her. A 
molor and pu mp below th e bowl o f the wuher (orce water through a let of 
nozzl .. und er the b •• ket of di.he •. 
bowl. Any excess water flows into t he overflow drain of the washer so 
that when rinsing the di shes the water can be left running through the 
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washer. It is equipped with a ?i H. P. motor which drives a centrifugal 
pump in the bottom of the washer. This pump circulates the water 
through a set of revolving nozzles just under the basket of dishes. 
The dishes from the table are placed in a round wire basket which 
fits into the machine. About half a gallon of water is poured into the 
machine and soap powders are added. Then the machine is closed and 
allowed to run for two minutes. At the end of the two minutes the drain 
is opened and the soapy water is allowed to run out. Half a gallon of 
rinse water is then added and the machine allowed to run for another two 
minutes, ~fter which the top of the machine is left open for the dishes 
to dry. The glassware and silver are wiped with a cloth. 
The washer consumes an average of 2.3 kilowatt-hours of electricity 
per month and saves approximately 15 minutes of time each day. 
ELEVATORS AND HOISTS . 
The use of electric power to elevate hay and grain on the farm makes 
it possible to perform this work with a minimum of man labor. There are 
many different types of elevator equipment on the market so the prospec-
tive buyer should have no difficulty in finding something for his needs. 
On Farm 1 a system of handling dairy feed is being tried out wi~h 
the view of making more use of the hay hoist. This hay hoist has a 
lifting capacity of 500 pounds or more, which makes it possible to hoist 
a wagon load of hay or grain in four or five hoist loads. For elevating 
grain the hay fork is replaced by a grain-tight car built 3 feet square by 
3 feet high and with a hopper bottom. This c[ r is taken to the ground at 
the rear end of the barn, loaded at the back end of the wagon with a 
shovel, and is then elevated and taken to the front end of the barn where 
a trap door in the bottom is tripped and the grain is allowed to run into 
bins built for that purpose. From these storage bins the feed is carried by 
gravity to a small type hammer mill placed in the feed room below. The 
hay hoist is placed in the loft. It is driven by a 3 H. P. motor mounted 
on a shelf in the feed room b~low. After hoisting is done the motor is 
belted to a small hammer mill for grinding the elevated grain. 
At the University Farm, studies have been made on a drag type 
portable elevator used for elevating sacked grain and bales. This elevator 
is operated by a 3 H. P. motor. It is reversible through gears, and has a 
power lift for changing the angle of the elevator body. The body is 
made of structural steel and the slide is covered with sheet metal. The 
elevating is accomplished on an endless chain belt made of two parallel 
link chains connected with steel cross slats. The main weight of sacks 
and bales rides on these slats when being elevated. Two men are re-
quired to operate this machine, one to feed the elevator' at the bottom, 
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the other to keep the tay or grain cleared away at th e top. Under test 
this elevator required 0.3 ki lowatt-hours to elevate 2,000 pounds of 
baled straw to a vertical height of 14 feet. T he time required was 9.5 
minutes. Men feeding thi s machine do not often work fast enough to 
load it to capacity. 
Fig. S.- A sAc k lind ba le eleva tor built for tempora ry usc on Farlll 1. 1\ 
2 H. P. motor u.ed for dri ving the . haft was .et insid e th e barn loft. 
A sack and bale elevator similar to the one on the University I-arm 
was needed on Farm 1. Since the Uni versity elevator cost more than 
th e cooperator on Farm 1 was willing to spend it was decided to build a 
less expensive one. Figure 5 shows this elevator in operation. T he body 
of this elevator is built of two by six pieces braced to each other through 
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t he center. T he bearings for the sprocket shafts a re placed in t he ends 
of these two pieces an d the cha in helt conveyor is put over the sprocket 
wheels. Legs on th e bottom end and a platform on the top end are 
a t tached by off-se tting pieces to mi ss the chains on each side . A culti -
va tor wheel is used on the top shaft for a pu lley wheel. T he belt is taken 
to a 2 H . P. motor inside t he loft fl o r over an idler pu ll ey at the side of 
the eleva tor platform. After t he eleva tor is taken down from the hui ldin g 
it is made ready for transporting by placing a n extra culti va tor wheel 
on the top shaft and pu ll ing the pins out of t he dri ve sprockets. 
In the fa ll of 1928 a co:-nh inecl corn crib and granary was bui lt on 
Farm 11. It has a center drivewa y lengthwise through the bui ldin g. At 
the m id-point of this driveway is a pit elevator whi ch receives the grain 
Fi g. 6.-Elevnting eA r CO rn in to Itorage bin i o n Far m 11 . The front o f th e wago n i, hoi.tcd 10 th e 
corn will run out the back. Th e eleva tOr ia drive n fro m a line shaft shown on the left . La ter o th e r pu lleys 
were add ed to t he Ihaft for dri ving a Cor D cruaher a nd aheller. A po rtable 5 H . P. motor wnl uled for 
power. 
as it is dumped out of the back end of a wagon. From here the eleva tor · 
takes the grain to a distributor pipe in the top of the building where it is 
allowed to fall into anyone of several bins in the building. On one side 
of the driveway approximately half of the space on the first fl oor level 
is left for a corn crusher, sheller, and other m achinery. The other half 
of this side and the whole of the opposite side is for ear corn. The corn 
cribs have floors sloping toward the dri veway so tha t they can be emptied 
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into fl movable drag conveyer whi ch ca rries the corn to the eleva tor 
pit. F rom here it can be elevated again and placed into other bins. 
Directly over t he space for the corn cru sher and shell er is a hopper-
bottomed hin from which they are fecI. Directly over the d ri veway is a 
row of thr e hopper-bottomed bins for holding grain. Grain in these 
bins can, of course, be readil y drawn out hy grav ity. The elevating 
machinery for thi s huilding ost ~5R8 exclu sive of the 5 H. P. motor 
whi ch is used as uti li t y motor for other work ahout the farm. 
F lew'ic power is well adapted to hay hoisting. In Jul y, 1928, 
an electric hay hoist W:lS perated on Farms J J and 1..J.. In ha th cases the 
hoist was located in the dri veway of the hay harn and was dri ven by a 
fa rm utility motor. T he hoist is manufac tured by the Louden Machinery 
Fig. 7.-lIo illing hny on Porm II. The man o n the load operate. th e hoist , 
with th e mOl o r running. Th e hoi.ting opernL i n i. controll ed by menns of n 
rope and coi l .pring attached to the ho iltin,q: drum cl utch leve r. Th e mnn on 
the load pull , the rope to engage the ho ill in g clutch. When hi. plIlI i. releued, 
th e coi l .pring returnt th e IUlCh lever to ill original pOlition di.enSBging the 
clutc h. 
ompany. It is quipped with two drums, one to hoist the load, the 
other to r turn the carri er to the end of the barn after the load is hoisted. 
Ther is a brake which can be used on the hoisting drum, but it was re-
moved for this work because it made unnecessary friction in pulling the 
carrier back to the end of the barn. The carri er was pulled back by hand, 
principally because when using the hoist to return the carrier, the speed 
was entirely too fast. It was an easy task to pull the carrier back by himd. 
The man on the load operated the hoist. First he went to the motor and 
started it. Then he returned to hi s load, " stuck" the fork in the hay and 
pulled the hoisting rope. The pull on the hoisting rope engaged the 
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clutch of the hoisting drum and the loading was hoisted. (The clutch 
on the hoisting drum was normally held out by a coil spring attached 
to the clutch lever.) As soon as the load was hoisted and had reached the 
desired point in the hay mow, the pull on the hoisting rope was released 
and the fork trip rope was pulled. 
-, 
... 
~o 
Load lc!:QVd. WOfO" 
L.ood IS s~a1'"ti'l2. 
HCis't stOl""ts 
.~ 
Move '" to balen. 
Fig. 8.-Typicalload curve of 5 H. P. single-phase motor operating a hay hoist. 
Many different load conditions were met in hoisting the hay. In 
hoisting much of the clover hay a 2 H. P. motor would have had ample 
capacity for the rope speed of 200 feet per minute which was used. 
On the other extreme, when a first cutting of timothy hay was moved 
into the barn from a stack, the maximum load demand was 6 H. P. In 
most of the work a 3 H. P. motor would have been large enough because 
an electric motor will stand considerable overloading for short periods. 
Figure 8 shows a typical load curve of one of the 5 H. P. motors hoisting 
hay. A 3 H. P. motor would have hoisted this load. 
The time required for hoisting hay with electric power depends 
mostly on the speed of the man on the load. Approximately % of a 
minute will elapse from the time he pulls the hoisting rope until the load 
is placed in the barn. The rest of the time will be taken up in bunching 
another fork full of hay on the load. One load of timothy hay which was 
representative of the loads hoisted was unloaded in five fork loads and 
required 10.5 minutes. The hoist was in operation 1.7 minutes or 16% 
of the total time. The total energy used was 227 watt-hours, of which 
80 watt-hours, or 35% of the total, were used in hoisting the hay, the 
rest being consumed in idling. The total energy cost of hoisting this load 
of hay was 0.7c, (3c KwH). The small additional cost oOetting the motor 
run continuously while the load was being unloaded was not important. 
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On Farm 14 over a period of two days 13 loads of hay were hoisted, 
consuming 5.4 kilowatt-hours of electricity. The energy cost was 16.2 
cents (3c KwH) or a cost of 1.2c a load for hoisting. 
ENSILAGE CUTTERS 
Ordinarily, filling silos is considered an expensive farming operation. 
Large machines are engaged to do the cutting and several neighbors are 
called in with their wagons and teams to help with the work. This system 
of filling silos is not altogether satisfactory. The machine costs vary from 
$15 to $25 a day. Loss of time from machine breakage and bad weather 
very often add to the cost of the job. Then the cost and care of feeding 
such crews is not a minor item of expense. 
Recent developments in the building of more efficient ensilage 
cutters and the use of farm electric motors to drive them have made it 
possible for the farmer to use his own machinery and his own farm crew 
of two or three men to fill the silo. If such a practice is adopted the cost of 
filling the silo can be lowered, the care and planning of the present system 
can be eliminated, and as a whole, a more efficient system of filling will 
result. A cutter on each farm will add to the machinery investment per 
farm, but the advantages of a better grade of silage from being cut at the 
proper time, an increased use of silage from refilling the silo late in the 
season, and a lowering of other items of cost connected with filling may 
TABLE 3.-SxLO FILLING WITH A FIVE HORSEPOWER ELECTRIC MOTOR 
KwH Averaget 
Farm Size of Tons Hours KwH Tons cutt used per power 
No. silo cut required used per hour Ton KW 
8 13U x 30 70.29 16.0 74.3 4.40 1.06 4.6 
7 12 x 40 73.37 14.2 73 .6 5.16 1.00 5.2 
6 12 x 30 49.41 8.2 54.9 6.0'2 1.11 6.7 
34 12 x 40 70.74 14.0 71.0 5.06 1.00 5.1 
34 12 x 40 70.94 13.3 75.0 5.34 1.06 5.6 
39 16U x 40 32.00 5.5 28.0 5.81 0.87 5.1 
35 15U x 40 141. 27.* 26.9 123.6 5.26 0.87 4.6 
24 12 x 40 83.09 20.0 85.0 4.15 1.02 4.3 
23 12 x 31 51.70 13.0 66.0 3.98 1.28 5.1 
22 llU x 30 52.15 12.0 60.0 4.35 1.15 5.0 
*AIl of the Corn put in this silo was weighed over scale., the rest of the weights were calculated from 
meaBurementa, using table. in Missouri Agricultural Experiment Station Bulletin 164. Kafir was put 
in this silo whereao field Corn was put in the others. On Farm 24 a Century 5 H. P. motor was used to 
drive a Model F. I. H. C. ensilage cutter. On Farms 23 and 22 a Wagner 5 H. P. motor was used to 
drive a Model 81 Papec cutter. Both motors were mounted on wood skids. On each of the other farms 
a Model 127 Papec cutter waB u.~d with aSH. P. motor mounted on the frame of the cutter. 
tThese figures are actuol tons per hour (total tons put into the ailo divided by the number of houn 
required to do thework) and not simply rate. based on .hort test of a few minutes duration. 
iTheae figures are the average kilowatt demand at the motor (total kilowatt-hours conlumed 
divided by the number of houra of operation). Roughly, these figur •• can b. taken a. H.P. output. 
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nearly if not al together offset the cost of owning a CLl ttcr. A cu tter dri ven 
by an electric motor wi ll last longer because of the lower speed at whi ch 
it is operated and the steadier power which is used. 
It has been found that low speeds for ensi lage cutters are desirable. 
The efficiency of a cutter increases as the operating speed is decreased; 
however, there is a minimum speed below whi ch t he cutter wi ll not 
elevate. E lectri c motors are especially adapted to operati ng ensi lage cut-
ters, because their speed is practically consta n t regardl ess of load con-
ditions. As wi ll be shown later, a Model 127 Papec cutter (45-i nch 
diameter [an) when operated at speeds below 400 revolutions per minute 
ga ve hetter efficiencies than when operated at higher speeds; however, 
Fi g. 9.- A 5 JI. P. ailo filling unit in uat on Farm 35. The (rame (or mounting the motor 
on the Culter is no t regu lar equipment. 
care had to I e exercised in feeding at these lower speeds, because the 
machine was more easi ly c1 0gg d. 
Blower pipes have been made smaller on late model cutters. T he 
reason for this, it would seem, is that higher air velocities have been 
needed rather than such large quantities of air to move with the cut silage 
as it leaves the [an tips. Large diameter blowers can be operated a t 
lower speeds than can small diameter blowers because of the speed of the 
cut s il age as it leaves the fan. 
Electric motors have a very desirable characteristic for ensil age 
cutting. Their efficiency varies but little from 50% to 150% load and 
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they can carry large overloads for short periods of time without injury. 
This makes it practical to load a motor, on the average, to its rated 
horse-power. Motors can be protected from overload injury so that in-
experienced help can operate them without danger to the machine. 
TABLE 4.-EFFECT OF CUTTER SPEED ON THE RATE AND EFFICIENCY OF CUTTING 
AND ELEVATING KAFFIR CORN 40 FEET. PAPEC 127 CUTTER USED. 
Length df cut Speed of cutter Rate df cutting Power used Efficiency 
Inches R. p. m. Tons per hour Kilowatts Tons per KwH 
Yo 520 3.9 5.08 0.76 
Yo 490 4.6 5.76 0.94 
75 410 5.3 5.00 1.06 
Yo 380 5.0 4.30 1.16 
TABLE 6.-EFFECT OF LENGTH OF CUT ON THE RATE OF CUTTING AND TONS CUT PER 
KILOWATT-HOUR USED. KAFFIR CORN BEING CUT AND ELEVATED 40 FEET 
WITH A PAPEC 127 CUTTER 
Length of cu t Speed of cutter Rate of cutting Power used Efficiency 
Inches R.p. m. Tons per hour Kilowatts Tons per KwH 
~ 410 5.03 5.16 .97 
75 410 5.34 5.00 1.06 
~ 410 6.22 5.05 1.23 
During the silo filling season of 1928, tests were made to secure 
information on the use of 5 H. P. electric motors for driving ensilage 
cutters. To carryon field tests a Model 127 Papec cutter was equipped 
with a motor mounted on the cutter frame. A motor truck was used to 
transport the outfit from one t6St farm to another. Besides this unit 
three other units were tested in the field. The results of these tests are 
given in Table 3. 
A 5 H. P. motor was found to have ample cutting capacity for many 
farm crews. The way 5 H.P. cutting outfits were recei~d in the field 
can best be expressed by the statements of a few cooperators. The owner 
of Farm 7* said, "If we fill with our own help, 5 H. P. is enough. For 
crew filling a little larger would be better." On this farm the corn was 
bound in bundles which made it possible for the man on the load to feed 
the cutter without having a man at the machine. The owner of Farm 22 
said, "We filled this year with about half the worry and expense of 
former years. I think our 5 H. P. is large enough." The owners of Farms 
22 and 23 are neighbors. They bought cooperatively a small size cutter 
and a 5 H. P. motor. Another well pleased cooperator was the owner of 
Farm 34. He said, "Dependable power at low cost; very satisfactory 
*Refer to page 6 for name etC. 
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power; 5 H. P. is plenty large" . On Farm 2-1 the silo was fill ed in eight 
days, using one wagon. T he ow ner and two other men did a ll the work. 
In general, the cutters tes ted could he depended upon to cut and 
elevate 5 tons of corn an hour. As man y as 8 tons an hour were cut and 
Fig. lU.-Filling 40-(00' l ilol o n Farm 34-. A 5 11. P. motor nnd 16-
inch cutter were used. The two 12 x j~O , ilol were fill ed in 27 .3 ho uri. 
elevated, apparently without injury to a 5 H. P. motor. An average load 
of 5 horse-power on the motors for half day a t a time was not uncommon 
where farm help fed the machines. Successful si lo filling wi th a 5 H. P. 
electric motor depends on the design of the cutter, its adjustments, the 
voltage supplied to the motor, the speed at which the cutter is driven, 
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and the drive. If the following recommendations are carried out, a 
5 H. P. motor should have ample power for the small crew on the average 
Missouri farm: 
1. Plan to drive the cutter at slow speed. Small diameter fans 
require higher speed to elevate to a given height than large ones. Varia-
,--
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Fig. H.-Effect of cutter .peed on the ton. of .ilage cut per KwH used. K.fir corn being 
cut and elevated 40 feet with a Papec Model 127 cutter. 
tion in the height of the silo is of little importance between 35 and 45 
feet. It was found that the maximum rate of cutting and also the maxi-
mum efficiency with a cutter having a 45-inch diameter fan was obtained 
at 360 revolutions per minute; however, the machine was more easily 
clogged at that rate than at higher speeds. 
2. The cutter should have a small blower pipe, not over 7 inches in 
diameter, and preferably smaller. 
3. The fan blades should fit the bottom fan housing so that the 
tips will clear not over ~ inch and edges hOt over 3/16 inch. 
4. The knives should be sharpened after every half-day's run or 
20 loads of corn put through the machine. Keep the original bevel on 
the knives. 
5. Adjust the knives to just clear the shear bar without scraping. 
6. Use a fiber motor pulley, not less than 5 inches in diameter. 
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8. Use a flexible belt, single-ply leather or 4-ply rubber covered, 
5 or 6 inches wide. Standard 5 h. p. motor pulleys are 6X: inches wide. 
9. Mounting the motor on the cutter frame is very desirable; 
however, little trouble will be had with belt slippage and alignment if 
care is taken in setting the motor. Run with the tight belt on the bottom 
and have at least 15 feet between pulley centers. 
10. Voltage at the motor should not drop below 210 on full load. 
Use 5 K. V. A. transformer. If the motor is more than 100 feet from the 
transformer, the secondary wires need to be No.4 or larger. 
11. Use magnetic type switch with thermal overload relay. 
12. See that the cutter is fed an even stream of corn. 
r-
-Tons Cut 
-
per O.f_ 
KwH Used. 
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l-
I-
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l/4 ./2 5/ 
Length of OUt, Inches. 
Fig. 12.-Effect of length of cut on the tons of silage cut per KwH 
used. Kafir corn being cut and elevated 40 feet with a Papec Model 
127 cutter. 
FEED GRINDERS 
The first consideration of the prospective buyer of feed grinding 
equipment is to investigate the value of ground feed for his particular 
stock. The advantage of grinding is that there is less waste and that the 
digestibility of the feed is increased by exposure of greater portions of 
its fiber to the action of the digestive juices in the animal. Some feeds 
have more available nutrients than others, therefore, for each feed there 
is a difference in the allowable cost of grinding. These costs can be 
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determi ned by feedi ng experiments. Accordi ng to tests ma Ie hy several 
of t he m id-west agri cultural exp rim nt stations, it does not seem practi-
ca l to grind hay and orn fodder for dairy stock fed fo r product ion. 
Litt le work has been done on grind in g feed for beef stock. Many farmers 
allow hogs to follow t hese cat tle. Grind ing of sma ll grains for hogs is 
recommended. Grind ing corn and small grai ns for dai ry cattle is quite 
im portant. McCandlish a nd Weaver* say 100 pou nds of corn meal is 
eq ui va lent for bu t terfat pmd uci ng purposes to 1'25 pou nds of corn and 
cob meal, or 140 pounds of ear corn . With corn sellin g at SO cents a 
bush I, $1.43 worth of shell ed corn grou nd into corn mea l (med ium 
ground) is eq ui va len t for huttel"fnt prod ucing purposes to ~ l.43 worth 
Fi g. 13.-A n experimenta l feed grinding outfit on Fa rm I. The .pOUl on lh e lefl feed. 
shelled corn o r small grai ns to the mi ll. T he ho pper-botto m bin o n the left receives llle g ro und 
feed from. blower on the back end of the mi ll . 
of ear corn ground into corn a nd cob meal (medium groun d) or $1.60 
wor th of ear corn whole. This a llows 17 cents a hundred pounds for 
grinding either the shelled corn or the ea r corn. When corn is sell ing 
at $1.00 per bushel this difference would be 21 cents a hundred pounds. 
Then the second consideration of the prospec tive I uyer of feed 
grinding equipment is his cost of grinding. Knowing tha t wi th corn 
worth 80 cents a bushel there is a margin of probably 17 cents a hundred 
for grinding, he must selec t equipment with which he can grind feed at 
the lowest practical cost. Where only tractors or large engines are avail-
a ble for power, large size mill s are often desirable because feed is ground 
*The P repa ratio n of Corn for D.iry Cow., Bulletin 195, low. State oll ege of AgriclI lltIre and 
Mechanic Arta. 
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in large quantities with long intervals of time between. Where electric 
equipment is available, small capacity mills can be used because grind-
ing is done at odd times and a small quantity of feed is always available. 
There is a prejudice against small capacity grinding equipment among 
some farmers because most of them have been used to seeing large capac-
ity mills in operation and they have not stopped to analyze their own 
grinding requirements. Recent investigations in the field of feed grinders 
have been responsible for the development of several small grinders, 
requiring 5 H. P. and less, but having ample capacity for most Missouri 
feeders. These small mills and power units are low in first cost and oper-
ating expense, making it possible for the farmer to grind his own grain 
at a fraction of the cost of getting it done at most custom mills. 
Referring to Table 6, the cost of electricity for grinding ear corn is 
approximately 3.4c per hundred pounds (10c per kilowatt-hour). The 
corresponding cost of grinding shelled corn is 1.7c per hundred pounds. 
TABLE 6.-GltINDING FEED WITH 2 TO 5 H. P. ELECTRIC MOTORS 
Pounds 
Energy 
used 
Farm Type of Mill Motor Feed ground per Power* KwH 
No. H.P. hour Kw per 1000 
lbs. 
7 No.2 hammer 2 Ear co'rn 531 1.9 3.5 
Shelled corn 1200 1.8 1.5 
Brim (for chick feed) 520 2.1 4.0 
Oa ts (fine grinding) 100 1.8 18.0 
22 8 in.buhr 3 Ear co'rn 852 2.9 3.4 
Oats 240 3.0 12.5 
.23 8 in. buhr 3 Ear corn 855 2.9 3.4 
Shelled corn 1974 2.5 1.7 
24 8 in. buhr 3 Ear corn 520 1.8 3.5 
Shelled corn 956 1.4 1.5 
6 in. buhr 5 Ear corn 1200 5.0 4.2 
Oats 630 3.6 5.7 
Soy beans 1880 4.3 2.3 
18 8 in. buhr 5 Ear corn (fine grind-
ing) 985 5.9 6.0 
Oats (pqor grinding) 1100 6.6 6.0 
*Roughly, these figures can be taken as H.P. output. 
Add to these costs not over 5 cents per hundred pounds for machinery 
and interest costs and the result will be a saving of 9 to 15 cents on the 
hundred pounds for the man's labor grinding corn. If this feed were 
taken to the mill in town the cost of grinding would be 15 to 20 cents per 
hundred pounds plus the cost of hauling it in and out again. 
Grinding can be done with the same motor that runs the hay hoist, 
ensilage cutter, or wood saw. These other jobs would be a consideration 
in the size of equipment to be purchased. Electric motors vary but 
slightly in their efficiency from 40 per cent load to full load, so aSH. P. 
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si ngle phase motor would be nearl y as efficient as a 3 H. P. motor on a 
3 H. P. load. 
For grinding shelled corn and small grains an inexpensive sys tem 
can be installed which can be operated satisfactori ly with a motor of 
from one to three horse power capacity. Such a system includes an over-
head bin and space beneath the mill for the ground feed to fa ll. Some of 
the better systems have large capacity bins on the loft fl oor above the 
feed rool11. From here it is fed by gravity to a mill on the fl oor below. 
The mill is equipped with a blower or eleva tor which elevates the feed 
again to th \! sacking or storage bin . 
Fig. H .-A 3 11. P . (eed grindi ng ou tfit wi ll grind n week'. lupply o( ear corn (or 12 cow. in 
leu th nn nn hour. lIere an 8-inc h buhr mill i •• hown. belted (ro m a 3 H . P. motor ill.ide the 
pump houle. 
There a re a gl'eat many tractor size feed mi ll s on Missomi farms. 
Because of the desirability of electric power for feed grinding, man y of 
these mills are being changed over to electric drive. It does not seem 
practical to use larger th an 7;;5 H . P. motors on such farm grinders, 
since a 7;;5 H. P. system should hav a capacity of 30 to 35 bushels of 
ear corn pel' hour. By driving buhr mills at from 400 to 600 revolutions 
per minute and feeding them so as not to overload the breakers they 
can be operated with a 3 to 5 H. P . motor. 
rinding systems using from 2 to 5 H. P . motors are popular on 
Missouri farms. Many farmers are .interes ted in a grinding system 
which is low in first cost and operating expense, yet has large enough 
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capacity to keep one man reasonably busy in feeding it and sacking or 
otherwise taking care of the ground grain. Table 4 gives the results of 
several months tests on representative farm grinding installations which 
are being used for grinding ear corn and small grains. 
GENETIC EFFECTS OF X-RAYS 
All pl;1nt and animal improvement by breeding has been brought 
about by the selection and combinations of variations which normally 
occur. The greater the range of variations, the greater are the possi-
bilities of breeding certain characteristics into plants or animals. These 
v'~riations result from changes in heredity (mutations) which have 
occurred spontaneously in nature. Mutations are extremely rare and no 
external factor has previously been shown to increase their frequency. 
Experiments with the genetic effects of X-rays have shown a number of 
results of practical value to the crop grower. 
Dr. L. J. Stadler of the field crops department can best state the 
nature of the work he has been carrying on with the breeding experi-
ments. "Our work on the practical applications of this method eX-ray 
treatments) of affecting heredity is being done mostly with corn and 
apples. In corn we are treating the most productive inbred strains 
available, in order to produce new Vlariability which will permit a further 
increase in productivity t<> be made by selection. 
"The most promising practical application appears to be in the 
vegetatively propagated fruit trees in which up to the present time no 
breeding methods have given notable results. If bud mutation can be 
induced in these plants in the way we have already shown it to be pro-
duced in barley, new variants will result which may be propagated in 
pure form by grafting. The possibilities of improvement by breeding 
would be increased several hundred-fold by this method. A large number 
of apple buds have been treated during the past year and the results of 
the experiment will begin to show within two years." 
Work on the stimulation and external disinfection of crop plant 
seeds by X-ray treatment has made much progress during the past year. 
Mr. W. R. Tascher, working under Dr. Stadler, has been investigating 
the possibilities for such use of X-rays, with many different plant seeds. 
Results so far indicate that more exact treatments than are possible with 
present equipment are desirable. 
INDIVIDUAL GAS-ELECTRIC PLANTS 
For the isolated farm which cannot get central station service 
economically, the individual plant offers a solution of the power problem 
TIlE USE OF ELECTRICITY ON TilE FARM 27 
of lighting, pumping water, operating small feed grinders and milk-
Illg m achi nes. 
Farm light plants are usuall y bought in either of two sizes, 7S0-Watt 
corresponding to approximately 1 horse-power output, or ISOO-Watt 
corresponding to approximately 2 horse-power output. T hese plants 
ca n be had for 32-volt or ll O-volt sel'vice, in eit her automatic, sto rage 
Fig. lS.- The farm light plant brings modern convenience s 
to ma ny £arm home •. This planl is used on Farm 4. 
battery, or combination t ypes. Where a gas engine is used for pumping 
wa ter, opera ting a milking machine or doing othel' regul a r chores a sma ll 
genera tor can be belted from t he fl y-wheel to charge a set of storage 
batteri es for lighting ser vice. 
T he cos t of electricity from individual pl ants vari es considerably. 
The care of light pl ant equipment has mu ch to do wi th the life of the 
machine and battery, consequently the cost of service. It is es timated 
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from several surveys that the average life of the farm plant is 10 years. 
and the average life of the battery is 5 years. The fuel and oil cost for 
generating energy will probably be between 8 and 10 cents a kilowatt-
hour. Assuming an energy consumption of 15 kilowatt-hours per month 
TABLE 7.-FuEL AND OIL COSTS OF OPERATING INDIVIDUAL PLANT ON FARM 6 
Total elec-
Gasoline Kerosene Operating tricity used 
1928 Gallons Gallons Oil Total cost KwH 
January 38.0 15.5 3.0 $10.09 140 
February 55.0 50.0 1.0 14.76 140 
March 50.0 15.0 2.0 11.56 144 
April 
---- ----
2.0 2.00 116 
May ~ 48 .0 25.0 3.0 13.66 114 
June ··30. 10.0 4.0 9.71 110 
July 32.0 15.0 3.0 9.58 104 
August 28.0 6.0 4.0 9.19 104 
September 38.0 15.5 5.0 11.49 110 
October 38.0 15.5 5.0 11. 89 120 
November 35.0 12.0 5.0 12.44 110 
December 37.5 15.0 3.5 11.21 160 
Total 429.5 194.5 40.5 127.58 1472 
Fuel and Oil cost per KwH 8.7 Cents. 
Note: The gasoline and kerosene are mixed in the fuel tank 1 gallon of kerosene to 
2~ gallons of gasoline 
for lighting and operating small appliances the prospective buyer can 
get an idea of the possible cost of service from an individual plant. 
The plant data given in Table 7 come from Farm 6, a retail dairy 
farm two miles northwest of California. The owner has a 32-volt, 850-
watt, battery-equipped plant which operates a two-unit milking ma-
chine through a 75 H. P. motor and a water pump through a X H. P. 
motor. The plant is allowed to run while the milking machine is in opera-
tion. Twenty-two cows are milked. The only household equipment besides 
lights is an iron which is used very little. The electric energy consump-
tion on this farm is high in comparison with the consumption on other 
farms using farm lighting plants. 
The plant data given in Table 8 came from Farm 4,.five miles south-
west of Columbia. The owner raises stock and ~onducts a general farm-
ing business. He has a 32-volt, 750-watt, battery-equipped plant which 
is used for general lighting service, operating a washing machine, iron, 
sweeper and radio. The energy used by the radio is not included in the 
meter readings. The electric energy consumption on this farm is low in 
comparison to that used by similar farms receiving central stationserv. 
vice. There are four in the family in a modern six-room house. 
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TABLE 8.-FuEL AND OIL COST OF OPERATING INDIVIDUAL PLANT ON FARM 4 
Fuel and oil used, gallons Electrici ty 
1928 used, 
Gasoline Kerosene Oil kilowa tt-hours 
Jan ___________ __ 7.5 0.12 13.3 Fe h. ____________ 0 .2 6.5 .25 9.8 Mar. __ _________ 4.0 7.2 ApriL __ ________ 4.5 7.0 May ____________ 5.0 5.0 June _______ ___ __ 0.2 3.5 4.0 July ____________ 4.5 .37 5.0 Aug. ___________ _ 3.0 .12 5.5 Sept. ___________ 5.5 6.8 Oct. ____________ 0.2 7.0 .12 7.7 Nov. ___________ 6.0 .12 12.0 Dec. ________ ____ 7.5 10 . 0 TqtaL ______ 0 .6 64.5 1.10 93.3 
Cost: Gasoline at 18c a gallon, $0.11; kerosene at 12c a gallon, $7.75; oil at $1 a 
gallon, $1.10. Total $8.96. 
Electricity used: Metered for lights etc, 93.3 KwH; estimated for radio 10.0 
KwH. Total 103.3 KwH. 
Fuel and oil cost per kilowatt-hour, 8.7c. 
LIGHTING FOR THE FARMSTEAD 
Correct lighting for the farm is a specialized problem in itself, and 
each farm has its particular problems of building arrangement and con-
ditions to be met. However, there are a few principles of service, safety 
and convenience to be observed and which the farmer should insist on 
when his wiring contract is let. After the original wiring is done, addi-
tions are expensive. 
Glaring lights are to be avoided in any farm building. Reflector 
shaded lamps will place approximately 40% more light where needed 
than will the same size open ones. Strong, low hung open lamps are 
hard on the eyes. Service wall switches will prevent breakage of hanging 
fixtures. The fixtures can be placed up out of the way of mechanical 
injury, and many steps can be saved by controlling lights from wall 
switches near doors. Toggle switches are to be recommended for farm 
use, especially where gloved hands will operate them. 
Lighting the Home.-The home has as many lighting problems as 
it has rooms. In the living room, shaded soft lights are to be desired. 
Reading lamp shades should answer three purposes: they should be 
open at the top to allow a beam of light to the ceiling, and yet should 
protect other people, passing through the room, from a direct beam of 
light. The central lighting fixture of the living room should throw a 
diffused light to 'all parts of the room, but because of the more desirable 
individual lamps, will not be used except occasionally. 
30 MISSOURI AGRICULTURAL EXPERIMENT STATION BULLETIN 268 
In the dining room a good type of fixture is the shaded one which 
is swung low enough to light the table well, but not so low as to obstruct 
the view, and which will not cast a direct beam oflight to the eye. There 
should be a convenience outlet in the floor under the table for attaching 
table appliances. 
In the kitchen, a dome fixture should be sufficient to give a diffused 
light to all parts of the room. White walls and ceiling in the kitchen add 
greatly to the lighting and general appearance of the room. Convenience 
outlets should be provided for the refrigerator, possibly a dish washer, 
and other appliances which find their way to the much used kitchen. 
The bed room should have a small center fixture, but should also 
have wall bracket lamps on each side of the dressing mirror. There 
should be a duplex convenience outlet for attaching a sweeper, and 
reading or bed lamp. 
In the basement, reflector shaded lamps should be used in front 
of the furnace door, in the coal room, and over the work bench. A sepa-
rate light should be provided over the washing machine stand, besides a 
convenience power outlet. 
Three-way switches should be installed where there are entrances 
from opposite sides of a room, especially in long hallways and stairways. 
This allows the light to be turned off or on from either of two points. 
Lights on stairs should be so placed as to avoid shadows. Every closet 
and storeroom should have a small light, not necessarily expensive but 
serviceable. 
A well planned lighting system for the home will make more people 
happy and satisfied than any other electric service. 
Lighting the Yard.-Where electric lights are used, the farmer can 
spend more day hours in the field through busy seasons, or get home late 
from town without much worry about seeing to do the chores. Yard 
lights are of great value in passing from one building to another, and 
can be controlled from two or more places with a small amount of wiring. 
Yard lights should be easily acc~sible for repairs, and should be weather 
proof. Experience has shown that wind and hail will loosen screw joints 
in yard lights and for this reason the shade should be fastened to the 
lamp socket permanently and if possible lock sockets should be used for 
holding the bulb. 
Lighting the Dairy Bam.-Where the cows face in, a row of reflector 
shaded lamps should be used in each side of the barn. They should 
be located one foot behind the gutters. In this position th~y will throw 
a good light on the cow flanks and also light the alley behind the cows, 
where most of the work is done. The feed alley will receive plenty of 
light from the two rows. 
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Where the cows face out, it is best to have a row of lights down the 
center alley with somewhat closer spacings than in the first case. Spacing 
of the fixtures in a dairy barn will depend on the area to be lighted, the 
reflecting walls, ceiling and floor. In general, 40-watt reflector shaded 
units can be spaced twelve feet apart. A saving of light energy can be 
had in the dairy barn if different sections of the barn are wired on sepa-
rate circuits. In this way it is only necessary to operate lights where they 
are needed. 
Lighting the Poultry House.-Lights are being used in poultry 
houses to make the winter days more comparable in length to summer 
days, and to change a few dark winter days into regular working days, 
for the hens. The poultry house lighting unit should be a 40-watt re-
flector shaded lamp for each 200 square feet of floor area in the house. 
The shade should be shallow in comparison to its diameter so that when 
it is hung approximately 7 feet in front of the dropping boards and just 
high enough to miss the attendant's head it will throw a good beam of 
light on the roosts. Lamp locations and sizes will vary with the type and 
arrangement of the house; however, a good plan to follow is to use the 
ratio of I-watt lamp capacity to 5 square feet of floor area. 
All service buildings on the farm should be wired for lights and a 
supply of extra lamps kept on hands at all times. Such a practice will 
reduce the fire hazard from oil lamps and matches. 
MILKING MACHINES 
More time is required for milking cows than any other chore on the 
dairy farm. Where 10 cows or more are milked, machines can be used to 
reduce the man-hours required and thus reduce the cost of producing 
milk. There are many different makes of machines on the market. 
TABLE 9.-ToTAL TIME REQUIRED FOR MILKING Cows BY HAND 
Length of Avg. Lbs. Avg. Man- Avg. Man-
test period Avg. No. milked per Minutes per Minutes per 
Farm No. months cows milked cow milking cow milking 10 lbs. milk 
34 5 19.6 11.12 7.89 7.15 
7 5 10.9 10.73 10.19* 9.47 
8 ?1 10.5 12.8 8.10 6.34 
18 1 12.0 8.7 6.46 7.45 
37 5 8.0 7.06 6.66 9.61 
1 2 38.0 12.32 10.95* 9.10* 
Average 
-
16.5 10.45 8.37 8.19 
*Includes the time of weighing and recording the weights of milk from individual cows. I n all other 
tests the milk production weights were obtained from the cow tester or from weighing the tot.l milk for 
the milking. 
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Each has its particul ar feature of operati ng the teat cup, easy clean ing, 
or light ru nning. T he majori ty of pumping u nits are stationary and 
Fig. 16 .-Milkin g machine. have been fo und to red uce t he m:t n- ho urs required for hnnd 
milki ng, 45 $lb. This is a pipe li ne mi lkin g mac hin e uled o n Farm L. The mo to r and pump are 
placed o n th e lo ft floor nbove . The single unit mil ker. make it pOllib le to keep ind ivid ual, da ily 
record •. 
operate the mil kers from a pipeline. A few machines on the market are 
portable, the small motor and pumping uni t being carried on the milker 
li d or on a separa te stand. A connector cord is used to " plug in" to a 
power outlet at some convenient point behind t he row of cows. 
Table 9 summarizes the data from several farms where milking 
was done by hand. Three of these farms afterward furnished da ta for 
Table 10 on machine milkin g. Machine milking has its limitations. A 
careless operator cannot be expected to produce d eaner milk or do a 
better j ob with a machine than by hand. On 10 or more cows the labor 
cost will be reduced but the other factors will depend on the individu al 
doing the work. Ordinaril y one man operates two milker units; although 
some men can handle as many as four units and strip the cows after the 
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machine. Much depends on the habi ts of the cow in giving the mil k lown 
to·the m achine. Qu ite often a heavy producing cow will milk out as fast 
as a light produ cing cow. Whi ch fact makes double unit milkers more 
Fig. 17.- A po rtabl e mil king mnchine cn n be operated with mu ch leu elec tricity th an n 
pipe lin e mac hine require • . Th e mo to r and pump o f thil unit nre (netcned to th e li d o f the 
milk er pail. Notice the ntta chm ent co rd for co nn ecci llg th e mo to r to anyone o f severu l power 
out l. t. along th e . id •• of Lh . ba rn . 
TABLE 10.- TIME REQUIRED A ND Er. ECTRI lT Y U SE D I N MILKI NG CDW S OY MA CHI NE 
Av~ . Ibs. Man- A~. M a n- KwH 
L eng th of Avg . No. mi lked M inu tes , Inutes 10 cows 
Farm tes t period, COWs per cow per cow p er 10 lbs. per 
N o. months mi lked milking mi lkin g milk m onth 
I 5 40 .0 10. 79 6.1 2* 6.48· 30.6 
21 5 15 .2 9. 32 5.73 6.40 13.8 t 
4 3 8.2 10 .30 5. 60 5.50 (6.4 Gal. 
24 6 JJ. 8 14,42 
gasH 
4. 13 2. 88 58. 4§ 
36 3 20.1 Il. 55 4.62 4.l0 
- ---28 5 15.2 13 ,00 2. 94 2 .3l 57 .6 § 
8 3 17 .3 12.49 4 .41 3. 68 20. 2 
22 8 12. 8 9 .97 4.13 4.25 2H . ~ 
23 7 8.5 17 .70 4. 88 2 .77 35 .2 
34 5 15.5 11 .89 3.60 3 .08 29.5 
Average 16. 5 12. 14 4.6 1 4. l4 
· Includea th e tilne for weighing and recording the weights of mi lk fro l11 individu al COWl. 
t A portable double unit mi lker i. used on this farm. 
~A 8 aa engine is used for power on this farm. 
§ Double pipeline milker used on. theae farma. 
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practical than some would believe. Mechanical washers in the milk 
room save time and ordinarily insure a cleaner grade of milk where long 
rubber parts are used with the milk. 
PORTABLE MOTORS 
Due to the seasonal power needs on the farm, portable motors which 
can be moved to any point on the farmstead, are desirable. For single 
phase motors of 5 H. P. or larger, a wheeled truck should be used for 
the motor mounting. This motor will probably be used for ensilage 
cutting, wood sawing, feed grinding, and hay hoisting. It should have a 
truck that can be easily held in place on any kind of belt work. Three 
H. P. and smaller motors can be carried by two men if they are mounted 
properly. Several such motors on Missouri test farms are mounted on 
platforms made by nailing one-inch boards over 2-by-4 skids. The 2-by-4 
pieces have "grips" cut on the ends to fit the hand. The material is 
cut away from the bottom of the stick rather than the top, so that the 
motor can be set down without the pinching of fingers. It is not necessary 
to fasten these motors to the floor with the belt running in a horizontal 
or nearly horizontal position. It is only necessary to nail guide strips 
to the floor on each side of the platform and one in front for holding the 
motor in place. The belt can be tightened by raising on the back of the 
platform, placing wedges in front and then allowing the motor weight 
to hold the belt tight. Small portable motors for washing machines, and 
separators are not to be recommended. They are very often used on 
smooth floors where the pull on the belt makes it difficult to keep them 
in line. Belt slippage problems from water or dirt may make them very 
troublesome at times; besides there is more danger of catching clothing 
in a more or less exposed belt and pulley. 
COOKING WITH ELECTRICITY 
Electric ranges eliminate the task of carrying fuel to burn or clean-
ingashes and dirt after a wood or coal fire. Cooking utensils are more 
easily kept clean where electricity is used rather than coal, wood, or oil. 
Modern electric ranges can be equipped with temperature and time 
control apparatus so that the housewife is free to do other housework 
while foodstuffs are cooking. Many farm women put their meat or 
vegetables in the oven or cooker and go to the other part of the house or 
to the back yard to work, or even to town. Another freedom which 
some farm women have in cooking with electric heat is serving breakfast 
from their seats at the table, using their electric appliances. 
Many reasons have been presented why electric ranges are not 
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more common in t he farm kitchen than they arc. D ming summer month s 
women who have t hem will use electric ranges to avoid unpleasa nt hea t 
from the coal or wood ranges. In the winter months some go back to the 
coal or wood ranges because they are necessary to heat the kitchen. 
Others use them because of the added warmth to the house even though 
a furna ce is in operation. After reasonable ratcs have been estab lished 
Fi g. JB.- An electric range on Farm 9, \lIed (or all coo king purpo,el, relieve. 
th e operator or much care and many horu connected wi h oth er melln. of 
cooking. Notice th e tempera ture Rnd time con trol Iwitcpe. for operati ng th e 
cooki n8 oven. 
for farm electric service the proper and adequate use of an y electrical 
equipment is a matter of learni ng all that can be done with it, conven-
iently and economically . 
At present very 'few farms in Missouri can be expected to llse 
their electric ranges for all coking except through the summer months, 
unless kitchens are adequately heated by furnaces. Table 11 gives the 
energy onsumption during th summer months on a number of Mis-
souri farms when n arly all of the coking is done with the electric 
range. in ce the canning season on the farm occurs during Jul y and 
August, probably 20 per cent more energy will be ll sed then than in any 
of the winter months. 
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TABLE ll.-ENERG\' U SE D BY ELE'CTRI C RANGE S DURING SUMMER MONTH S 
Kw ll used Summ er 192H 
.'Cooperator Post oRi ce Farm No. in ------------
No. f.ami ly .Tun c Jul y Aug . Sept. I 
---------------
Aubrey Fcllows ____ _ Sal isbllry ______ Sl* (, 2(,4 l S I 223 226 
H. S. LcComptc 
- --
Springfield ____ 3.J,* 5 125 156 124 147 
A. Mu ell cr _________ l'erg li so lL _____ 41* 3 lOll 15(, 108 64 
Carle Kortc ________ r. lol'I' isanL ____ 42 3 92 n 14-1 7·\ 
G. W. Gl'tl c nin ge r __ Florrisa nt ___ __ 45 3 196 266 186 70 
Frank Nei hall s 
- --
f. lorrisa nt _____ 46 5 78 J 98 228 160 
A ndrew Cosserll1an _ .T e fferson Bks. __ 47 5 144 160 226 122 
E. ' eisdll1an _______ J efFerso n Rk s. 4H 6 176 106 142 H 
Fr<, ,1 Ehl crs _____ ___ feft'erso n Hks .. 49 5 74 11 4 104 46 
O. l'uten hallp L ___ _ :r e ft'erso n Hks .. 50* 5 192 1~4 2·10 2 1G 
T . .'\, G erhard L ____ E. Marrc ___ ___ 5 1 2 30 76 100 40 
C has.Ollcin ________ Fcrg uson ______ 52 3 94 106 ll 2 54 
Average ______ _ 
----------- --- --- ---
4.25 13 1 l 48 162 l OS 
*Theae farms depend on the electric range for nil coo king, winter and aummer. 
REFRIGERATORS 
E lectri c refrigeration for the farm is clean a nd convenient, and in 
many cases saves foodstu ffs from spoiling. It is difficult to analyze the 
Fig. 19.-An electri c refrigerator pla.ced in the kitchen saves mnny steps on 
Farm 34. For the hotteot month in 1928 it cost 1> 1.93 (3c a KwH) to operate 
the refrigerator. 
cost and savings in household refrigeration. It is sufficient to say that 
THE USE OF ELECTRICITY ON THE FARM 37 
despite the high first cost of electric refrigerators, every housewife is 
looking forward to owning one some day. The cost of operation will pro-
bably not be higher in any case than the cost of ice. 
In selecting a refrigerator for domestic farm use, it should be 
remembered that the cost of operation does not increase directly with 
the inside volume of the box. Often times it is desired to store such farm 
products as sweet cream and fresh meat or vegetables ready for market. 
These possible uses should be a consideration in determining the size of 
box to buy. Experience in field and laboratory tests has shown that the 
insulation of a refrigerator box and its location with respect to hot or 
cold parts of the house ordinarily have more to do with the amount of 
energy it consumed than any other factors in its operation. Probably the 
best place for a farm refrigerator is in a cool pantry or small room con-
nected with the kitchen. Here it will be free from kitchen heat and yet 
will be easily accessible in either winter or summer months. 
Table 12 shows .the energy consumption of several farm domestic 
refrigerators. Where this type of refrigerator is operated for twelve 
months of the year, the annual consumption should not be over 600 
kilowatt-hours for average Missouri farms. 
TABLE 12.-ENERGY USED BY ELECTRIC HOUSEHOLD REFRIGERATORS 
No. of Loca- Length of test; 
Energy Used per 
Month KwH 
Farm per- don Inside* ;---
----
No. sons of box volume from ____________ to Max. Min. Avg. 
--
9 6 pantry 9.1 12-19-27 - 12-17-28 105 20 52 
34 5 kitchen 7.5 4- 2-28 - 12- 3-28 64 40 49 
11 4 pantry 6.7 5-23-28 - 12-27-28 67 33 55 
13 3 porch 9.2 5-23-28 - 12-27-28 68 36 54 
14 3 pantry 6.7 5-23-28 - 12-23-28 63 16 37 
22 6 porch 18.2 6- 1-28 - 12- 1-28 64 20 48 
*Total in.ide volume including cooling chamber. 
SPRAY MACmNES 
Paint spray machines are replacing brushes on many different kinds 
of work. One operator with the machine shown in Fig. 21 can paint as 
much fiat surface in a day as four men using brushes .. Windows in 
buildings have to be covered as a protection from the spray of paint. 
The machines can be equipped with other nozzles for spraying disin-
fectants and other liquid materials. The compressed air can also be 
used for tire and blower needs. Although the first cost of such a machine 
is high, its extended use might make it a very profitable piece of machin-
ery for the larger farms or a good partnership investment for small farms. 
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T here are other spray machines on the market selling for $1.50 up, 
depending on their size. T he smaller ones are attachments for vacuum 
cleaners. They are used for painting furniture and odd pieces in the 
home. For $50 a fairly good complete motor-driven small outfit can be 
purchased for inside painting and small j obs. 
Fi g. 20.- A spray pa int ma chin e in o peratio n o n th e Uni ve rsit y Farm. An o perato r with thia 
mac hin e enn paint ns fna l a8 fo ur men ca n wit h br ush es . At th e ri ght is s hO\vn the 3 H. P. air co mprcllo r 
unit. Be hind th e opernto r is th e pa int co ntaine r. 
WIRING FOR THE FARMSTEAD 
The success of rural electrifi cation both for the power company and 
the farmer is genera lly conceded to depend on quantity use of electricity 
on the farm. Farm wiring, therefore, is a very important consideration . 
Without adequate farm wiring, much of the possible work for electricity 
wi ll be handicapped by low voltage conditions, makeshift wiring, and 
poorl y controlled power; all of whi ch might be danger us as well as un-
satisfactory. Good wiring for the farmstead implies safety and service 
- safety from fire risks and danger of bodily injury to men and animals; 
service in convenient location, adequate capacity, and suffi cient number 
of outlets. 
The transformer location is a primary consideration in securing an 
effi cient system of distribution. It has much to do with the cost of wiring 
necessary to secure proper voltages at all points where elec tricity is to 
be used. Although the greatest energy consumption on the farm will 
probabl y be in the farm home, the greatest temporary demands for 
power will probably be at the barns or si los. For this reason the trans-
former location should be between the house and points where large 
motors are to be used. 
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The master meter location will be influenced by the location of the 
transformer. Locating the meter in a weather-proof box on the trans-
former pole has special advantages for running secondary wires to all 
parts of the farm load with a minimum of expense. If it is necessary to 
locate the meter elsewhere, there is no advantage of a central location 
for the transformer. In this case, back porches are desirable for meter and 
distribution panel locations. Haphazard arrangement of meters and 
service switches should be avoided. Ammonia fumes from manure and 
dust around barns make them undesirable for meter locations. 
The distribution wiring of the farmstead should be based on a 
three-wire, single-phase system. For the house, 220-volt service should 
be supplied to the water heater and electric range. For other buildings a 
220-volt service should be supplied to motors of ~ H. P. and larger. For 
lighting and operating small appliances 1 IO-volt service will be needed 
in all buildings. In anticipating the future farm demand, probably 60-
ampere service should be specified for wiring the farm home. The future 
use of large farm motors requires that careful consideration be made of 
all outside wiring to farm buildings. The small additional cost of using a 
No.6 or a No.4 wire instead of smaller sizes . could be classed as good 
insurance against having poor voltage conditions and making changes 
later. 
The type of interior wiring to be used in each farm building depends 
on the use to which that building is put. Knob and tube wiring should 
not be considered unsafe in farm buildings as a whole; however, knob and 
tube wiring is subject to mechanical injury which armored cable is not, 
and the cost of the completed cable job will not be more than 25 to 50 
per cent greater than the knob and tube work. Switches and fuses should 
be enclosed in weather-proofboxes.* If farm wiring is not being done by 
the power company supplying service, a competent contractor should be 
employed for the job. His work should be supervised and inspected by 
the power company before service connections are made. 
WOOD SAWS 
Wood saws can be operated by a 3 H. P. motor if care is taken in 
sawing sticks larger than 6 inches in diameter. A 5 H. P. motor is large 
enough for most any requirements of wood sawing and can be operated 
on such work with satisfaction because of its overload capacity. The 
season's sawing on Farm 11 was done with a 5 H. P. motor belted to a 
26-inch diameter saw. No difficulty was experienced except that a few 
pieces had to be turned because the saw would not reach through them. 
Ten kilowatt-hours of energy were used in 3 hours time of sawing. 
*Regulationa of the National Board of Fire Underwriter •. 
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WASHING MACHINES 
T he importance of the electric washing machine as a lahor-saver 
in the farm home is demonstrated by the fact that nearl y every farm has 
Fig. 2 J.- An electri c wa ll hing mac hine lave. mu ch hllrd work o n Farm 23. 
TABLE 13.- TIME R EQUIRED FOR OPER.ATI NG WASHING MACHI NES 
Avg. KwH 
Farm No. in Lbs. of Time required No. of used per 
No. family clothes per washing tu bfulls month Type was her 
7 7 35 .0 2 hr. 5 min. 7 2 .1 si ngle-tu b dailey 
11 4 30 . 1 1 hr. 10 min. 6 
- --
single-tub dailey 
22 8 56.0 2 hr. 5 mi n. 6 2.2 si ngle- tub dailey 
32 8 29.7 2 hr. 7 min. 7 
- --
si ngle- tub dailey 
5l 4 40.5 2 hr. 45 min. 9 
- --
single- tu b dailey 
23 8 53.0 2 hr. o min. 9 3.0 double-tub dailey 
8 9 48.0 3 hr. o min. 7 
- --
cy linder 
9 5 34.5 2 hr. 8 min. 6 
- --
si ngle- tu b rocker 
type 
one. T he difference in the amount of energy required to operate different 
types of machines is of small importance. In selecting a washing machine 
the following are the most important factors to consider: the labot· re-
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quired to operate them, their durability, their first cost, their wear and 
tear on clothes, and the quality of work done. Probably the cost of 
operating most washing machines is not over 2;1c an hour when elec-
tricity is selling at lOc a kilowatt-hour. 
IRONS 
For the capital invested, probably the electric iron has the greatest 
service for the buyer of labor-saving equipment. Irons with built-in 
te~perature controls are desired by some farm women. With electricity 
at lOc a kilowatt-hour the cost of operating an iron is approximately 5c 
an hour. 
WATER HEATERS 
Electric water heaters are gaining in popularity in Missouri farm 
homes and dairies because of their convenience. At the present time 
the cost of operating electric heaters is probably higher than many 
farmers can afford to pay for such service, but as larger quantities of 
electricity are used on the farm the unit cost will probably be reduced so 
that the cost of operating heaters will be more nearly equalled by the 
value of the service rendered. Already a few farm homes are using electric 
water heaters in connection with electric ranges during the summer 
months. In dairies where water is heated for washing utensils and equip-
ment, electric heaters are convenient and fast. 
TABLE 14.-COST STUDIES ON HEATING WATER FOR WASHING DAIRY EQUIPMENT 
Farm No. cows Type of Daily washing Heat energy used 
No:. milked heater used to be done per month avo 
10 25 3 Kw immersion 322 bottles, 7 pails and 142 KwH at 
heater* cans, separator parts, 1 4c _____________ $5.68 
double-unit milker 
8 20 Coal heater and 175 bottles, 14 pails 128 lbs. coal at 
gasoline fire pot and cans, 1 co'oler, 0 .3c ____________ $0.38 
single-uni t milkers 6.3 gal. gas at 18c ____________ $1.13 
--
TotaL _________ $1.51 
20 27 10-gal. storage 8 pails and cans, 272 KwH at4c ___ $2.88 
type heater, double-unit milkers 
1250 watt 
39 50 3 Kw immersion 312 bottles, 6 pails, 
heater* cooler, 8 10-gallon 454 KwH at 3c_$13.62 
cans, 4 single-unit 
milkers. 
*U,ed in built-up rectangular galvani~ed iron tubs. 
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Fig. 22.-A ci rculating type electric willer 
henler uled on F arm 11. Norma ll y. a hOl: water 
front in the .tove heal. the wHer in the tank. 
The clctric heater is used in connect io n with an 
electric range during Bummer monLlll and for 
emergencies or convenien ce during other 
month •. 
On Farm 11 an electric heater IS 
connected to the hot water tank 
which ordinarily is heated by the 
coal range. During the su mmer 
months, when an electric range 
is used for all cooking purposes, the 
electric water heater is used. The 
heater was installed August 15, and 
during the next two months it aver-
aged 143 kilowatt-hours a month, 
with!a maximum of 158 kilowatt-
hours in October. This heater is 
shown in Figure 22. 
On Farms 10 and 39 electric 
immersion heaters are used to heat 
the dairy wash water. T hese heater 
units have three difT"erent heats for 
controlling the temperature of the 
water. The tubs are built of galvan-
ized iron. The one on Farm 10 is 
16 x 22 inches by 11 inches high. The 
one on Farm 39 is 17 x 20 inches and 
10 inches high. Both heaters are 
gl vlng very satisfactory serv ice. 
Figure 22 shows the heater used on 
Farm 39. Table 14 gives cost stud ies 
n operating these heaters. 
WATER PUMPS 
The first c nsideration for the farm with electric service should be 
an adequate water system . In planning a water distribution system for 
the farm the completed work should be kept in mind, but it is not neces-
sary to wait indefinitely to install the most needed units. To begin with, 
a kitchen sink and drain can be installed and water piped to it under 
pressure. That is the most important unit . It carries fresh water in and 
the waste water out without spending the energy of the housewife. From 
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there the system can be added to; 
an extra line for hot water, a shower 
in the basement, inside lavatories, 
and finally the completed bathroom 
with fixtures, and a septic tank. 
In many cases the farmer can 
install the first units of his water 
system by himself. He can ge.t infor-
mation from the Missouri College of 
Agriculture on how to layout his 
system and protect it from freezing. 
Fig. 23.-A n nulomtllic water system lIsed 
on Farm 7. A ~ H. 1>, motor drives the pump. 
The 1I0il pipe (rom the bath room above ob-
at rltell the view of the pump nnd tlu[Orl1tHic 
,w itch. Notice th e waler meter at the right 
uled (o r measul'ing the quantity o f water 
pumped. 
TABL E I S.-ENERGY USED FOR PUMPING WATER FOR HOU SE HOLD PURPOSES 
Ga ll ons of water used per month Kilowatt-hours used 
Farm No. in Average Per 
No. family Max. Min. Average per month 1000 ga l. 
15 9 305 1 204J 2200 3. 1 1.4 
7 4 1497 11 20 1285 1.3 1.0 
Note: 1 n ench Calc wnterwnl pumped from a ci.ter n into nn air preuurc tank. by n J{ 1-1. P. motor 
opera tin g II reciprocating pump. The waLer Wni ItO red und er 20 to 40 pounds prellure. The I¥ltem 
on Farm 15 had worn parta which cauled it to operate marc frequ ent ly than sbould be necellnry for 
eAlcient operat ion . 
TABLE 16.-ENE RGY USED TN PUMPING WATER FOR GEN.ERAL FARM USE 
Gallons of water 
Pllmped 
Total Size 
Farm water mQtor I er hour per month 
No. li ft. ft. used H. P. (estimated) 
7 90 2 250 4530 
11 65 1 240 4630' 
24 30 1 337 4370 
. Electric motOr i. u. ed 4. stand-by to wind mill. 
tCalculnted from .hort te.t of 2 to 5 minute. duration. 
Kilowatt-hours used 
Avg. per I per 
month 1000 gal. t 
13.6 3.0 
11 .8 2.5 
9.7 2 .2 
Note . The pu mp on Farm 7 i. operated by n 2 H. P . motor (which i.larger than "eee .. ary) through 
a line ahnft nnd pump jack . W:lter is pumped into open wnter tanka on the farm. 
The pump on Farm 11 i. operated by a l H. P. motor through pump jack. Water i. pumped 
to open tanKII for cattle and by a manipulation of valve. pum ps to a prenure tank. at the houle. 
The pump on Farm 24 i. operated by. 1 H. P. motor through a pump jack and pump. to open lank 
only. 
44 MISSOURT ACR1CULTURAL EXPERIMENT STATION BULLETIN 268 
SUMMARY 
The cost of elec tri city for t he farm is dependent, first, on t he cost 
of operating and maintaining elec tri c lines to the farm, and second, on 
the cost of genera ting electri city and delivering it to the farm over 
farm lines. It is evident that the first cost remain s about the same re-
Fig. 2·I.- Grindin g tools ill the rD.rm shop or Farm 35. Th e moto r is >{ l1. P. 
gardless of the quantity of elec tri city w hich is used. Therefore no 
matter what the basis of charge is, the cos t per kilowatt-hour of elec tri city 
deli vered to th farm decreases with th e quantity used. Thi s fac t is 
recognize I and a ll owance is made in most rural ra tes to compensa te 
for the decreased cos t per kilowatt-hour when la rge qua n tities of energy 
are used. Referring to Figure 27, the cha rge for t he first 35 kilowatt-
hours u ed per month (according to this rate) is $4.55, the cha rge for 
the nex t 5 kil owatt-hours used per month is $ 1.75, and the charge for 
the nex t 130 ki lowatt-hours used per month is on ly $3.39, making a 
total of 200 kilowatt-hours for $9.69. 
The above mentioned farm rate is used by one of the companies 
serving farm ers in Missouri. Assuming that a typical farm is being 
served by th at company, what will the probable cost be if there are 
fi ve in famil y, the home modern, water is pumped for all purposes, and 
J 5 dairy cows are fed and mi lked, in addition to a genera l farming 
bu siness? The following table gives estimated amounts of energy that 
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would be reasonable to expect would be used, if rather complete use 
should be made of electricity. The various items are added in the order 
an average farm would probably add them. 
TABLE 17.-COST OF ELECTRICITY FOR A REASONABLE FARM ELECTRIC LOAD, WHEN 
FIGURED ACCORDING TO A TYPICAL RURAL RATE USED IN MISSOURI. 
(Aside from domestic use with 5 in family, it is assumed that 15 dairy cows are 
fed and milked on the farm.) 
Lighting the house and barns _________ _____ ________ _ 25 kilowatt-hours- $3.25 
Operating the radio, sweeper, etc. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 10 kilowatt-hours- 1.30 
Pumping water fdr general use____________________ __ 8 kilowatt-hours- 0.40 
Operating the washer and iron ___ ________________ ___ 6 kilowatt-hours- 0.30 
Grinding feed for the cows ___ _____ __________ ____ ___ 12 kilowatt-hours- 0.60 
Operating the milking machine _____________________ 45 kilowatt-ho.urs- 1.53 
Operating the refrigeratoL ______ , __ ______ ________ __ 50 kilowatt-hdurs- 1.50 
Cooking with electricity __________________ _____ ____ 150 kilowatt-hours- 4 . 50 
Total electricity used per month _____ ________ _______ 306 kilowatt-hours-$13 .38 
READING YOUR OWN METER 
It is interesting to be able to check the readings on your own 
electric service meter and to be able to calculate the load which is going 
through the meter at anyone time. A very sm -11 amount of energy 
is used in driving the meter disk which can be seen through a glass near 
the top of the meter. For every revolution which this disk makes, a 
certain quantity of energy has gone through the meter. This quantity 
is known as the meter constant and the local electric company can tell you 
what it is. The rate at which i:his meter turns is the indication of the load 
that is going through it. 
For instance, a 3 H. P . motor is being operated on a feed grinder 
and you desire to check the rate at which energy is being used. Assuming 
that the service meter has a disk constant of 3.0, and that by counting 
you find that it turns 15 revolutions per minute; then multiplying 3.0 
(the disk constant) by 15 (revolutions per minute) by 60 (minutes in an 
hour) you find that energy is being used at the rate of 2700 watt-hours 
per hour, or simply the motor is drawing 2.7 kilowatts. It is unsafe to 
operate motors drawing appreciably more than 1000 watts per rated 
horse power for long periods of time, so this simple calculation might 
help in determining the safe load for farm motors. Since the 3 H. P. 
motor in the above case is using 2700 watts it is not quite fully loaded. 
The meter disk is connected through a worm gear to the set of dial 
hands which are on the face of the meter. Beginning with the dial on the 
right each consecutive dial hand on the left is connected with a gear 
ratio of 10 to 1, so that the right hand goes around 10 times to make 
the one next to it turn around once. 
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The reading of the meter represents the number of kilowatt-hours 
of electricity which have gone through the meter. Figure 25 shows a set 
of meter dials which read 1375. Figure 26 represents the same set of dials 
one month later, and now the meter reads 1519. The difference between 
KILOWATT HOURS 
Fig. 25.-Thia meter read. 1375 kilowatt-hours. 
KILOWATT HOURS 
Fig. 26.-Thi. meter reads 1519 kilowatt-hours. 
these two readings is 144 indicating that 144 kilowatt-hours have been 
used through the meter that month. Note that because the set of dial 
hands are all connected through gears and driven from the right that a 
number on the dial is not read until the hand is on it or has passed over 
it. In the case of the 19 on the last reading, it will not be 20 until the 
right hand has come directly over the naught. 
"f 
13 
IZ, 
/I 
10 
9 
B 
7 Cost 6 
5 
4-
.3 
2. 
, 
, 
..-
..-
~ 
-
..-
f-" 
i--' i--' 
~ ..-
~ 
-..-
~ "" i--
....... ~ 
----
./ 
V 
/ 
/ 
-
10 'IJ JO ~ ~ 6Q 7q au 90 I~ JJI lIP 1M IN 1M I;P J70 lid lH ~ ZJD W ~ lfP 2iQ lM 2J~ M~ 1.'» JID 310 
Electricity Used per Month, KwH 
Electric. 
RII'!ge 
RefYigerator 
r1i1king Machine 
FeedGYittdtr 
W'ashet T !y<>n 
WCltn PUM,S 
Rad;o.S\llt~.etc. 
Lights 
Fig. 27.-Cost of electricity for a reasonable farm electric load, when figured according to a typical rural rate used in Miaaouri. Besides domestic Ule with five in family. 
it i. assumed that fifteen dairy COWl are milked and fed on the farm. 
